Chimeric porcine reproductive and respiratory syndrome viruses reveal full function of genotype 1 envelope proteins in the backbone of genotype 2.
Porcine reproductive and respiratory syndrome virus (PRRSV) is classified into two genotypes, type 1 and type 2, which share only about 60% genetic identity. Here, we report viable chimeric viruses in which the envelope protein genes from ORF2a to ORF5 of vSHE (type 1) were swapped into the genetic backbone of vAPRRS (type 2). We found that the envelope proteins of genotype 1 were fully functional in genotype 2 PRRSV, and the rescued chimeric progeny viruses showed robust genetic stability and similar replication properties to the parental strains in vitro. To our knowledge, this is the first study to report the substitution of complete ORFs between different genotypes of porcine arterivirus. These findings pave the way to further elucidate the structure-function relationship of PRRSV envelope proteins, and may enable the development of novel marker vaccines that can be used to differentiate vaccinated from infected animals.